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Summary
Three hundred fifty weanling pigs (initially 14.6 lbs and 17 ± 2 d of age) were used in a 19-d growth assay to determine the effects of increasing levels (2.5, 5.0, and 7.5%) of spray-dried blood meal or blood cells in the diet on growth performance. Overall, the dietary inclusion of both blood products improved ADG and feed efficiency. However, spray-dried blood meal improved ADG, ADFI, and F/G from d 0 to 7 more compared to blood cells. The greatest differences during this period occurred at the 5 and 7.5% inclusion levels. No differences in growth performance were detected from d 7 to 14. Therefore, when high levels (>5%) of blood products are used in nursery diets immediately after weaning, spray-dried blood meal provides some advantage over blood cells, but the advantage may be lost in the overall period.
(Key Words: Nursery Pig, Blood Meal, Blood Cells.)
Introduction
The benefits of increased growth performance of newly weaned pigs fed spray-dried blood meal and blood cells are well known. However, the response to increasing levels of these animal products has not yet been well established. T ypically, high levels of spraydried blood meal and blood cells are not included in nursery pig diets. This is because amino acids such as methionine and isoleucine may become limiting if crystalline amino acids are not used. Spray-dried blood meal contains the plasma fraction of the blood, but blood cells do not. Plasma has been proven to help increase growth performance; thus, including blood meal at increasing levels in the diet could be beneficial. Therefore, our objective was to determine the effects of increasing levels (2.5, 5.0, and 7.5%) of spray-dried blood meal and blood cells on nursery pig performance.
Procedures
A total of 350 pigs (BW of 14.6 lbs and 17 ± 2 d of age) was used in a 19-d growth assay. Pigs were blocked by weight and allotted to one of seven dietary treatments with five pigs/pen and 10 pens/treatment. Pigs were housed in the Kansas State University Segregated Early Weaning Facility. Each pen was 4 × 4 ft and contained one self-feeder and one nipple waters to provide ad libitum access to feed and water. The temperature was 90°F for the first 5 d and was lowered approximately 3°F each week thereafter.
All pigs were fed the same pelleted SEW diet (Table 1) to 5 d after weaning. Then the pigs were fed experimental diets, which included a control with no added blood products and diets containing either spraydried blood meal or blood cells at 2.5, 5.0, and 7.5% of total ingredients. The blood products replaced soybean meal in the diet on a lysine basis. Crystalline amino acids (methionine, threonine, isoleucine, and tryptophan) were included as the level of the blood products was increased, especially for the diets containing blood cells to maintain similar ratios of amino acids related to lysine that met or exceeded NRC, 1998 ratios . Treatment diets were fed in meal form; formulated to contain 1.40% lysine, .90 Ca, and .54 available P; and balanced for Na and Cl concentrations (Table 2) . A verage daily gain, ADFI, and F/G were determined by weighing pigs and measuring feed disappearance on d 5, 12, and 19 after weaning. Data were analyzed as a randomized complete block design with pen as the experimental unit. Pigs were blocked based on weaning weight, and analysis of variance was performed using the GLM procedure of SAS.
Linear and quadratic polynomial contrasts were used to determine the effects of increasing spray-dried blood meal and blood cells in the diet. Initial pig weight at the start of the experimental period was used as a covariate for statistical analysis.
Results and Discussion
From d 0 to 7, the inclusion of both blood products improved feed efficiency (P<.001) compared to the control diet (Table  3 ). In addition, pigs fed diets containing spray-dried blood meal had improved ADG (P<.001), ADFI (P<.04), and F/G (P<.001) compared to pigs fed blood cells. Furthermore, ADG (P<.07) and feed efficiency (P<.001) improved linearly with increasing levels of spray-dried blood meal, whereas ADG (P<.06) and ADFI (P<.03) decreased linearly as the level of blood cells was elevated above 2.5% of the diet. From d 7 to 14, ADG (P<.001) and F/G (P<.002) were increased for pigs fed diets containing blood products versus the control. Also, feed efficiency increased (P<.03) for pigs consuming increasing levels of blood cells in the diet.
Overall, pigs gained faster (P<.005) and were more efficient (P<.001) when blood products were included into the diet. Also, ADFI was numerically higher (P<.09) for pigs consuming diets containing spray-dried blood meal compared to diets with blood cells, but no differences occurred in ADG or F/G. As spray-dried blood meal increased from 2.5% to 7.5% in the diet, F/G (P<.04) improved, and ADG showed a trend for increasing (P<.10). Increasing blood cells had no effect (P>.10) on ADG, ADFI, or feed efficiency, although efficiency of gain was improved by 9% as the blood cell level was increased in the diet.
In conclusion, the results from this experiment indicate that the inclusion of increas-ing levels of spray-dried blood meal compared to blood cells in nursery diets was beneficial for the first week of the experiment. This may be attributed to the plasma that is present in this product. The decrease in performance with increased blood cells during the first week may indicate a possible palatability concern. In addition, regardless of blood source, improvements in ADG and F/G were realized compared to the diets containing no blood products. Also, efficiency of gain was increased with spraydried blood meal (11%) and blood cells (9%) as the level of each was increased in the diet. .29 a A total of 350 pigs (five pigs per pen and 10 pens per treatment) with an average initial BW of 14.6 lbs. at the beginning of the treatment period. All pigs were fed a common SEW diet for first 5 days. Thus, d 0 of the experiment is actually 5 days after weaning. b Growth performance for the first 5 d after weaning was: ADG, .27 lb; ADFI, .24 lb; and F/G, .89. c Initial pig weight was used as a covariate in the statistical analysis of growth performance.
